WHAT WE CLAIM IS: 
1. An ofttical system comprising: 
a light source; 

a light-oranching member having a boundary surface 
for branching light from said light source into a 
reference light path and a signal light path; 

a scanning teystem for moving light from said light 
source and a sample relative to each other; 
fj a light-commning member having a boundary surface 

0 for combining together said reference light path and said 
signal light path; 

a light-detecting element for detecting light 
combined by said ligmt-combining member; and 

a beam diameter changing optical system placed 
between said light-branching member and an objective. 

2. An optical system according to claim 1. wherein 
said beam diameter changing optical system is a pupil 
relay optical system fob:) relaying a pupil of said 
objective . 

3. An optical sysl|ra comprising: 
a light source; 

a light-branching A4mber having a boundary surface 
for branching light from aaid light source into a 
reference light path andl al signal light path; 

a pupil relay optical system placed in said signal 
light path to relay a pupiili of an objective; 
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a laght-scanning system placed in said signal light 
path in a Vicinity of a con jugate "J 

f rela yed"by jsaid_p_upil _ rel ay optical system ; 

a correcting mechanism for making the position of 
said relayed pupil and said light-scanning system 
approximately coincident with each other; 

a light-combining member having a boundary surface 
for combining together said reference light path and said 
signal light path; and 

a lightVdetecting element for detecting light 
combined by slid light-combining member. 

4. An op\tical system according to claim 3, further 
comprising: 

an optical path length control mechanism placed in 
at least either\ one of said reference light path and said 
signal light patth to vary an optical path length. 

5. An optihal apparatus comprising: 
a light source; 

a light-briiM:hing member having a boundary surface 
for branching ligit^from said light source into a 
reference light Raith and a signal light path; 

at least onel objective placed in said signal light 

path; 

a scanning system for moving light collected by said 
objective and a sample relative to each other; 

a light-combining member having a boundary surface 
for combining togetJipr said reference light path and said 
signal light path; 
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a lighjb-detecting element for detecting light 
combined by feaid light-combining member; 

an optical path length control mechanism placed 
between saidllight-branching member and said light- 
5 combining merger to vary an optical path length; and 
a scanning control mechanism; 

wherein vsaid scanning system has, at least, a first 
scanning mechanism for moving said collected light and 
said sample relative to each other in a first direction 
10 parallel to an ^optical axis of said objective, and a 

second scanningllmechanism for moving said collected light 
and said sample] relative to each other in a second 
direction perpendicular to said first direction; and 
wherein said scanning control mechanism has a 
15 function of choolsing between said first scanning mechanism 
and said optical path length control mechanism, and a 
function of detei|tiining a scanning speed of the chosen 
mechanism and a spanning speed of said second scanning 
mechanism • 

20 6. An optidal apparatus according to claim 5, which 

has at least one|J|b j ective capable of being placed in said 
signal light path land having a numerical aperture that 
satisfies a condition of Lc^Df, where Df is a value 
generally known aslldepth of focus, which is obtained from 
25 Df=Ac/(NA) 2 , where IwA is a numerical aperture of the 



objective, and Ac 



a center wavelength of the light 
source, and Lc is ajfcoherence length of light incident on 
the sample 
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7 1 An optical apparatus according to claim 5 or 6, 
has at IHeast one objective capable of being placed in said 
signal l^ght path and having a numerical aperture that 
satisfied a condition of Lc<Df, where Df is a value 
generallyl known as depth of focus, which is obtained from 
Df=Ac/ (NA)\ 2 , where NA is a numerical aperture of the 
objective, land Ac is a center wavelength of the light 
source, anc| Lc is a coherence length of light incident on 
the sample 

10 8. An\lpptical apparatus according to claim 7, 

wherein said|\scanning control mechanism selectively 
changes choidj^ between said first scanning mechanism and 
said optical &ath length control mechanism and 
determination |>f the scanning speed of said chosen 
mechanism and mhe scanning speed of said second scanning 
mechanism in accordance with switching between said 
objectives . 

9. An optical apparatus according to claim 8, 
wherein said scai|ning control mechanism sets said scanning 
20 speeds as follows! 

when Lc<Ejf£R vl>v2; 
when Lc^-Dff v2>vl; 
where Df is al value obtained from Df=Ac/(NA) 2 , where 
NA is a numerical a|erture of an objective placed in the 
25 signal light path, Aid Ac is a center wavelength of the 
light source; Lc is \ coherence length of light incident 
on the sample; and vl\ and v2 are a scanning speed in the 
first direction and a\scanning speed in the second 
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direction, respectively. 

10. An optical apparatus according to claim 6, 
wherein said scanning control mechanism sets said scanning 
speeds as follows: 

when Lc<Df ' , vl>v2; 

when Lc^Df ' , v2>vl; 
where Df is a value obtained from Df ' =Ac/ (NA' ) 2 , 
where NA' is an effective numerical aperture of an 
objective placed in the signal light path, and Ac is a 
center wavelength of the light source; Lc is a coherence 
length of light incident on the sample; and vl and v2 are 
a scanning speed in the first direction and a scanning 
speed in the second direction, respectively. 

11. An optical apparatus according to claim 8, 
further comprising : 

a frequency modulating member provided in at least 
either one of said reference light path and said signal 
light path, said frequency modulating member having a 
function of modulating a frequency of light without 
causing a change in optical path length; 

wherein said scanning control mechanism sets said 
scanning speeds so that the following condition is 
satisfied regardless of a size relation between Lc and Df 
or between Lc and Df ' : 
v2>vl 

where Df and Df are values generally known as depth 
of focus, Df being obtained from Df=Ac/(NA) 2 , where NA is a 
numerical aperture of an objective, Ac is a center 
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wavelength of the light source, Df being obtained from 
Df ' =Ac/ (Nfe/ ) 2 , where NA' is an effective numerical aperture 
of an objective, and Ac is a center wavelength of the 
light source; Lc is a coherence length of light incident 
on the sarnie; and vl and v2 are a scanning speed in the 
first direction and a scanning speed in the second 
direction, respectively. 

12. An optical apparatus according to claim 8, 
wherein said scanning system has a third scanning 
10 mechanism for moving said collected light and said sample 
relative to eacrj. other in a direction perpendicular to 
both said first \^iirection and said second direction, and 
said scanning control mechanism sets scanning speeds as 
follows : 

15 when Lc<Dfl vl>v2>v3; 

when Lc^Dfl v2>v3>vl; 
where Df is a lvalue obtained from Df=Ac/(NA) 2 , where 
NA is a numerical aj^rture of an objective placed in the 
signal light path, agd Ac is a center wavelength of the 
20 light source; Lc is %?|^oherence length of light incident 
on the sample; and vlT*v2 and v3 are a scanning speed in 
the first direction, al scanning speed in the second 
direction and a scanning speed in the third direction, 
respectively. 

25 13. An optical apparatus according to claim 6, 

wherein said scanning system has a third scanning 
mechanism for moving sai<| collected light and said sample 
relative to each other ii a direction perpendicular to 
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botA said first direction and said second direction, and 
saidlscanning control mechanism sets scanning speeds as 
folloSb: 

Vtfhen Lc<Df, vl>v2>v3; 
^hen Lc^Df ' , v2>v3>vl; 

whe\e Df is a value obtained from Df ' =Ac/ (NA' ) 2 , 
where NA i\ an effective numerical aperture of an 
objective placed in the signal light path, and Ac is a 
center wavelength of the light source; Lc is a coherence 
length of ligKit incident on the sample; and vl, v2 and v3 
are a scanning Vspeed in the first direction, a scanning 
speed in the seapnd direction and a scanning speed in the 
third direction, ^respectively. 

14. An optioal apparatus according to claim 8, 
wherein said scanning system has a third scanning 
mechanism for moving\said collected light and said sample 
relative to each othes in a direction perpendicular to 
both said first direction and said second direction; 

said optical apparatus further comprising: 
a frequency modu^mng member provided in at least 
either one of said refere^e light path and said signal 
light path, said f requencyXmodulating member having a 
function of modulating a frequency of light without 
causing a change in optical path length; 

15. An optical apparatus according to claim 14, 
wherein said scanning control\mechanism sets scanning 
speeds in accordance with a numerical aperture or 
effective numerical aperture ofi an objective to be used, 
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as follows: 

when Lc<Df or Lc<Df ' , v2>vl>v3 or v2>v3>vl; 
srtien Lc^Df or Lc^Df ' , v2>v3>vl; 
wh&re Df is a value obtained from Df=Ac/(NA) 2 , where 
5 NA is a numerical aperture of an objective placed in the 
signal light path, and Ac is a center wavelength of the 
light source; Df is a value obtained from Df =Ac/ (NA' ) 2 , 
where NA' il an effective numerical aperture of an 
objective placed in the signal light path, and Ac is a 
10 center wavelength of the light source; Lc is a coherence 
length of ligl^t incident on the sample; and vl, v2 and v3 
are a scanning \speed in the first direction, a scanning 
speed in the second direction, and a scanning speed in the 
third direction, \ respectively . 
15 16. An optical system or optical apparatus according 

to claim 6, further comprising: 

a dispersion \adjusting element for compensating for 
a difference in dispersion characteristics between said 
signal light path and said reference light path produced 
20 by a change in an €*M?ective numerical aperture of said 

objective and a change^ in the optical system incidental to 
said change, said dispersion adjusting element being 
capable of selectively or continuously controlling an 
amount of dispersion adjustment made by it. 
25 17. An optical system or optical apparatus according 

to claim 6, wherein a change in optical path length due to 
a change in an effective numerical aperture of said 
objective and a change in the optical system incidental to 
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said chang£ is compensated by said optical path length 
control mefchanism as an amount of optical path length 
adjustment \made by said optical path length control 
mechanism, 

18. aA optical system or optical apparatus according 
to claim 2, further comprising: 

a dispersion adjusting element for compensating for 
a difference i\n dispersion characteristics between said 
signal light pkth and said reference light path produced 
10 by a change in\an effective numerical aperture of said 

objective and a\ change in the optical system incidental to 
said change, said dispersion adjusting element being 
capable of selectively or continuously controlling an 
amount of dispersion adjustment made by it. 
M 15 19. An optical system or optical apparatus according 

to claim 4, wherei^p a change in optical path length due to 
a change in an effective numerical aperture of said 
objective and a change in the optical system incidental to 
said change is compensated by said optical path length 
20 control mechanism 4$ an amount of optical path length 
adjustment made by s%id optical path length control 
mechanism. 

20. An optical |system or optical apparatus according 
to claim 18, wherein ci change in optical path length due 
25 to a change in an effective numerical aperture of said 

objective and a change! in the optical system incidental to 
said change is compensated by said optical path length 
control mechanism as an amount of optical path length 
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adjustment made by said optical path length control 
mechanlism. 
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